Investigation of the rapid scan on an electrospray ion trap mass spectrometer.
A rapid scan on a quadrupole ion trap mass spectrometer can improve the signal intensity by over 200 times when scanning at 12 times the normal scan rate. This intensity increase is due to a 5.5-fold increase in mass peak height due to a reduction in the mass peak width over time and a 40-fold increase in signal from the increased number of ions that can be trapped without the deleterious effects of space charge. Detection limits can be further improved by signal averaging more scans in the same period that is required for the normal scan, and the greatest advantage occurs when scanning over the full mass range. The rapid scan impacts the mass accuracy and the resolution is reduced by 6 times. The molecular weight determination of 40 fmol/microL apomyoglobin was determined in 3 s using a rapid scan, but this was not possible when using the normal scan rate. Quantitation results showed that the relative standard deviations for the total ion current peak areas of 500 fmol of angiotensin I were improved by a factor of 2.6 when the rapid scan was used.